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CURTISS xr-55 AIRPLANE 

By Viilliani J. 3 i ebe l  

IRTRODUC TTOIT 

A t  the  request  of the Army A i r  Forces,  I t l a te r ie l  Comaand, 

t e s t s  have been cond?icted in the  MACA f u l l - s c a l e  tunnel  t o  

pi-ovide da t a  for est imat ing the  long i tud ina l  s t a b i l i t y  and 

con t ro l  charnc t e r i s t i c s  o f  the Ciwtiss XP-55 a i rp l ane  The 

XI"-55 i s  a lcw-aiiip airplarie w i t h  t he  engine and p r n p e l l e -  

l oca t ed  a t  the  m a r  o f  the t'usel-age. 

d i r e c t i o n a l  conti-ol a m  obtained by nieans o f  a ' 'nose" elevator 

aad by f i n s  2nd rudders a t tached near  the  v h g  t i p s ,  

Lon&tudinal am2 

The t e s t s  iiicludod l i f t ,  dnag, pitching-normnt,  hinge - 
moment , arid e l a v a t o r  pressure n?er,Sur'eiiients f o r  v a r i o u s  

admbinatioris of  m g l c  o f  a t t ack ,  e l eva to r  de f l ec t fon ,  and 

e l e v a t o r  tal) s e t t i n g s .  

wfng were inves t iga t ed  by $:if t surveys . 
due t o  the ~ u n  b l r , s t  tubes and t h e  a x t e r n a l  e l e v a t o r  balance 

Thc s t a l l i n g  c h a r a c t e r i s  t i c s  of the  

The drag increnents  

u n i t s  wer3 a l s o  m a s u r e d .  
/ 

.The m s u l t s  o f  tlic foiace t e s t s  and some c o r r e l a t i o n  o f  

-the r e s u l t s  o f  the fo rce  t e s t s  arid the  pressvlre neas-ucmeuts 

are presanted i n  t h i s  r e p o r t .  The conrlete rq2sults of the 

~ r ~ s s i i r o - d i s t r i b u t i o n  t e s t s  will be Preeenked i n  Q subseo,ui?nt 

r e p o r t .  
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SYnlBOLS 

l i f t  c o e f f i c i e n t  

d rag  c o e f f i c i e n t  

pitchlng-momnt c o e f f i c i e n t  about the cen te r  o f  g r a v i t y  

e l eva to r  hfry;e-moment coef r i c i e n t  --- 
e leva to r  h i l i p  moment, pos;tive when moment tends t o  nove 

(9 0:: ze) 

t P a i  1 i ng e 2.g e 61 ownv ar d 

dgnami c p r  e s s UP e (p) 
u e  10 c i t y  

ciensi ty  

wins n r e a  

e leva to r  a re3  (exc luding  f u s e l a g e )  

'i-oc t -mean-s quare e l e v a t o r  chord 

anyle of a t t a c k  of  t h r u s t  I im relative t o  f ree-s t r sam 

d ilyo c ti  01-1 

c leva to r  d e f l e c t i o n  rbelative t o  t h r u s t  &xis, gos i t i i re  

' with t r a i l i r g  edge c!ovnn 

e l eva to r  tab d e f l e c t i o n  r e i n t i v a  t o  e l e v a t o r  chord l i n e ,  6eT 
p o s i t i v e  mith t r a i l i n g  edge down 

Sub s CI' i p t s : 

t hor i zon ta l  t a i l  

0 free stream 

T t r,b 
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APPARATUS AKD TESTS 

The t e s t s  viere conducted on ths Cur t i s s  C-24B a i r p l a n e '  

( f i g s .  1 and. 2 )  which i s  a i ignt-weight ,  lm-powered f l y i n g  

model of' the XP-55 at:.plane. 

ca t ions  were made t o  the  C-243 a i r p l a n e  so  t h a t  i t  would more 

c l o s e l y  r ep resen t  t'ile XP-55 airplane. There modificRtions 

Prior t o  t h o  t e s t s ,  2dj.f:- 

i.ncluded: (1) i n s t a l l a t i o n  o f  a nose e l e v a t o r  s i l n i l a r  t o  t h a t  

of  t h e  XP-55 a i r p l a q c ,  ( 2 )  renoval 01' the  lmdinc Gear, and 

( 3 )  r e su r fac ing  o f  the wing s o  ns t o  obtai-ri a srriooth f i n i s h .  

The  a f rp lane  i s  arrlangec! as a low-xTn3 pusher wlfth an engine 

i n s t a l l - e d  in the m a r  of thc fasdlap. mi, LC -, w,in{q sec t fons  2re 
i 

similar t o  2ACA low-drag airfoil soc t ions  a r d  the s i n g  has  a 

sweepback aiigle of 28.5' an6 a c'lilicdral nnf;le o f  1; .5O 

Longitudinal conti?ol i s  obtained by means of  an t i l l -  

movable sur face  loca ted  st tLe nose o f  the  fuse lage .  The 

nose e l e v a t o r  was f i t t e d  with o r i f i c e s  f o r  the  pressure  

measurements, The e l eva to r  i s  equipped witn t r l n  tabs h:lv:-ng 

a span of 50 percent  o f ' t h e  c l e v a t o r  span and a mean chord  of  

25 percent  of  t h e  niean e l eva to r  chord. The e l e v a t o r  was df-  

r e c t l y  connected t o  t he  s t i c k ,  but the t a b  :ingle was ac!justsd 

by means*of a se9arate cont ro l  i n  the  c o d w i t .  

A l l  t he  t e s t s  wem made vr i tk i .  the propellsr T ~ P I O V O ~ .  

The t o s t s  t o  i n v c s t l g a t e  the 1onLitudincl  s t a b i l i t y  o f  thc 

model included measurements of  tlit: fcrces anc? riioricnts on the 

nodel  a t  va~~? : .ous  angles of a t t a c k  with thc ol .evator  removed 
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and at tached.  The e f f e c t s  of e l e v a t o r  and e l e v a t o r  t a b  de- 

f l e c t i o n s  on p i t c h i n g  monents anu hinge moments were i n v e s t i - .  

gated tk-ough a range o f  m g l e s  of a t t a c k  of t he  t h r u s t  a i s  

i r o i a  about -20  t o  160 .  These t e s t s  included the detern ina-  

t i o n  of t he  e f f e c t s  ~f d e f l e c t i n g  t h e  f l a p s  45'. 
hinge rno3ents were determined frai measurements of t he  fo rces  

on the s t i c k  a t  var ious e l e v a t o r  m d  e l e v a t o r  t a b  d e f l e c t i o n s ,  

F i g w e  3 shows the relat!-onship between s t i c k  fo rce  and hinge . 

moment foi. the var ious e l e v a t o r  d e f l e c t i o n s .  The  range of 

',"he e l e v a t o r  

e l eva to r  mid e l - e v a t o ~  t a b  def ' lectioiis  for t h e  above t e s t s  was 4 

f r o m  -30' t o  20'. 

D 1 . q  t e s t s  were made with the gun b l a s t  tubes sea led  

and unsealed ( f i g .  .4) and with t h e  cx te rnn l  e l e v a t o r  balance 

u n i t s  a t tached ( f i g .  5 )  and removed ( f i g .  6 ) ;  The e f f e c t  

o f  f a i r i n g  ths  ha t ch  gun b l a s t  tubes ( f i g .  7 )  was i n v e s t i -  

gated,  

The s t a l l i n g  chai-actcris t i c s  of t he  vi.ii.ng were s tud ied  

by t u f t  surveys and f o r c e  t e s t s .  !,lotion pictui3es were made 

of the t u f t s  t o  supnlement the visual. observat ions 

One sca l e -e f f ec t  t e s t  was nnde a t  speeds from about 63 ' 

t o  85 miles  ccr  houi.. A I 1  o the r  t e s t s  were xade a t  a 
0 

tunnel  air*speed o f  about 65 miles 3 c r  hour corresponding t o  

a Zeynolds rimSe1~ ol" about 3,200,030 based on the  mean aer'o- 

dynamic chord (5.47 f e e t )  e 
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RESULTS AND D I S C U S S I O N  

Lorigitudina3. S t a b i l i t y  and Control 

Forca t e s t s .  - - The a i rp lane  p i t ch ing  mcments were cal- 

cula ted  about a center  of g r a v i t y  loca t ed  a t  12  percent  of  

t h e  mean aer>odgn?.mic chord ( f i g .  2 ) .  The v a r i a t i o n  of  

~ i t c h i u g - m o r ~ ~ e n t  c o e f f i c i e n t  with angle of a t t a c k  of t h e  

air2larie with t h o  s levato? renmved arid w i t h  the  e l e v a t o r  

. f i x e d  a t  vsr.ious angular deflections f o r  the  f l a p s - r e t r a c t e d  

condi t ion  i s  shown i n  figuiae 8 .  Simi lar  curves Ere given 

I n  f i g u r e  9 , f o r  the ai rplane w l t h  living flaps d e f l e c t e d  45 . 0 

The s lope of  t5e pitching-rioment curve agsrnst R~@E: of 

Qt t ack  was rlegztlve with the  e l eva to r  removed and was p o s i -  

t i v e  with t ? i e  e leva to r  insta3.led for all the e l eva to r  angles 

u? t o  10'. 

negat ive 1 " o ~  angles of a t tack  above bo and w i - t h  the e l e v a t o r  

d e f l e c t e d  20@, t h e  si.q?e wa:: negat ive f o r  a l l  a r g l e s  of 

' a t t a c k ,  A t  6, E 203 the e lkva tc r  w a ~  s t a l l e d  f o r  a l l  

Y.'ith the  e leva tor  de f l ec t ed  l o o ,  t h e  s l o p e  was 

'9 

angles of a t t a c k .  Flap dc?flect!.on resulted i n  i nc reas ing  

the slope of the c u r v e  of the  pi :chin&-momailt c o e f f i c i e n t  

aga ins t  any?-'e ol' a t t a c k  i n  t h e  d i r e c t i c n  t o  irprcnre the  

s t z S i l i t g .  

The e l eva to r  angl-cs ( m a s u r e d  r e l a t i v e  t o  t h e  t h r u s t  

axis) requt red  fcr t r l m  wi3h th3 s t i c k  f ixed  ezld with the  

tab n e u t r a l  c7rAe , ; l o t t e d  aga lns t  n~gle cf  s t t e c k  i n  f i p - r e s  



i" dbe/da 1.9 consider-  ' 

ably less with t!le r laps d s f l e c t e d  i+5G than with ths f l a p  

clhe da ta  sliovs t h a t  the a i r p l a n e ,  I n  t h e  p r o p e l l e r -  

removed coact i t  i o n  > i s  long: tudir ;a l ly  urls t a b l e  with the  

e l eva to r  f i x e d .  Vi-th t h a  s t i c k  f r e e ,  however, the s t a -  

b l l i t y  i s  adequate,as v b i l l  Le discussed l a t e r ,  and the s t i c k  

fo rces  a r a  applied i n  the same d i r e c t i o n  as f o r  a conventional,  

s t a b l e  a i rp lane  T h e  stick-fixed i n s t a b i l i t y  w i l l  be de- 

c:-e,ased ir power-on Jl-ight as a raesult o f  the stabilizing 

effect;  of t h e  pro1 

rn a s x e x e n t  with observat ions mcue on a l / lO-scale nodel ip 

the NAC:A f r e e - f l i g h t  tunnel-. 

-1 
kit? pi-lching xornents due t o  L h e  e l e v a t o r  have been de- 

terrnined f o r  var ious angles cf a t t a c k  and e l e v a t o r  d s f l e c -  

t i o n s ,  by coil12ar.ing t h e  r e su l t s  of t h e  tesT;s with t h e  e l eva to r  

attached and renoved, wid tire sIioll.n i n  figlli*es 12 and 13. 

For the  range of e l e v a t o r  angles t e s t o d ,  t he  s l o p e s  of the 

curv3s of tail 3itching-momert c o e r f t c i e n t  against angle o f  

a t t a c k  a r z  e s s e n t i a l l y  the  ssne f o r  all e i e v a t o r  angles u3 

t o  loo. A t  an elevatci-  clef'lecc5on of' 10" the  s l o p e  of' the 

curve o f  tail ~itcchin~-r:orn::iit c o e f f i c i e n t  against, angle of 

a t t a c k  decreasad a t  2?L~;:h alleles of n t t ack ,  and a t  20" e l e v z t o r  

Cef l ec t i an  the ::lope vies l o r e r  ~ t t  a l l  engles  of a t t a c k .  .A 

cciippsrison has been n?ue i n  fi{;iwes 14 and 1 5  of t he  t a i l  



- 7 -  

pitching-moment c o e f f i c i e n t s  determimd i?om the force  

tes t s  and the values obtained f r o m  the  pressure  measure- 

r;lents. The agreeinent is s a t i s f a c t o r y  except a t  the 

high angles of a t t a c k  where t h e  p i t ch ing  moments obtair,ed 

frorn the  ;messwe measurements !-:ere uppreciably lower than 

those obtained frorn the force  t e s t s .  

The varia+,ions of the aiw!.ans pitching-moment coef-  

f i c i e n t  with e l eva to r  def lec t lor i  f o r  var ious angles  of 

a t t a c k  a re  shovm iii f iguro  16 with the f l a p s  r e t r a c t e d  and 

i n  f igure  17' with the f l a p s  de f l ec t ed  4 5 O .  

dC,/dbe 

a l l  angl2s of a t t a c k  a t  e leva to r  de f l ec t ions  below the  s t a l l .  

Flap d e f i c c t i o n  produced only a neg l ig ib l e  change i n  the 

e l e v a t o r  e f f ec t iveness  . Thr: value of dCddGe . deterrnlned 

< 

The s l o p e  

yemaizied e s s e n t i a l l y  constarit i n  b o t h  cases f o r .  

from .the tests vas About O.OOCl0 por degroe e l e v a t o r  de- 

f l e c t i o n .  

The e f f e c t s  of t a b  def l -ect ion a t  var ious e l eva to r  

an.$les on the pitching-r.iocient c o e f f i c i e n t s  o f  t h s  r:iodel 

w i th  t h e  f l a p s  r e t r a c t e d  are shown ir, f l g u r e s  18 and 19 
* 

for angles of' a t tack of' -0.0 * a  nnd l@.jo, r e s p e c t i v e l y ,  

A t  an angle of a t t a c k  o r  - O e G 0  t h s ' t a b  e f f e c t i v e n e s s  changed 

only slightly f o r  the  dif'fel'cnt e leva te?  angles.  A t  an 

angle 01" a t t a c k  of' 10.5' the t a b  e f f ec t iveness  rsnained 

I I' 

e s s e n t i a l l y  constarit 3~ t o  ai'i e l e v a t o r  angle o f  and de- 

creased a t  e l eva to r  anzles hi&er than 5O. 
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Elevator  hingz rdornents - and s t i c k  fo,-ces. - Figures  20 

and 21  show the  v a r i a t i o n  of  e l e v a t o r  hinge-monent c o e f f i -  

c i e n t  w i th  ansle  of a t t a c k  a t  var ious e l e v a t o r  anglzs f o r  

the siral--me with f l a p s  r e t r a c t e d  a i d  wi th  f l a p s  d e f l e c t e d  

4 5 O  The v a r i a t i o n s  o f  e l e v a t o r  hinge-moment c m f  f'i ciei i t  

with e l eva to r  d e f l e c t i o n  a t  v a r i o u . ~  a r z l e s  o f  tittack have 

been deterrdned by ciaoss-i21-ottZng t:?~: r e s u l t s  of f i p r e s  20 

and 21 and are  given i n  ficurus .?Z ?..?la 23. ?lie e1ov;~to-  

dCh,/dC 

a t t a c k  the  sloy)e 

~ l z q  d e f l e c t i o n  had l i t t l e  e f f e c t  ox the  s lopes  

and dChe/dge 

was about -0.001+3 p e r  &Cree and at. ;8i'n ankyle of  

dCh /d6, was about -.o . 3042 pel' dzy;ree 

dCh$da 
e 

Values f o r  the e l eva to r  " f l o a t i n g  anzles"  deteTm1ned 

frox the  elevatoi-  hinge-moment moasu?ernen';s ai72 given S.n 

figures d+ end 2: fora var ious angles  o r  a t t a c k .  It i s  seen 

t h a t  t h e  chmige Qf e l eva to r  f r e e - f l o a t i n g  angle fo=. a gj-ven 

change i n  angle of a t t a c k  i s  g r e a t e r  than u n i t y .  S tudlas  

of  the pressure d i s t i > i b u t i o n  ovei. t h e  elevti tor su r f aces  i:i- 

d i c a t e  t h a t  when the e l e v a t o r  angle i s  equal  b a t  of opposi te  

s i g n  t o  tine angle of a t t a c k  ths1.e e x i s t s  an upload 03 t he  r e a r  

of the e l eva to r  ndjacent -bo t he  fusel-age. Since tha  cen te r  
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of pressure  o f  t h i s  l3ad  i s  in back of the  e l eva to r  hinge 

l l n e ,  the  e l e v a t o r ,  wheR f r e e ,  f l o a t s  nose down with r e s p e c t  

t o  ths win? d i r s c t i o n  P,t p o e i t i m  angles of a t t s c k .  

The v a r  i a t  i oils o f  p i  t ctiing-;,ioment c oe f f i c i  en t  w l th 

angle o f  a t t a c k  v i t h  >he e l e v a t w  f r e e l y  f l o a t i n g  are  

allown i n  ftgiire 26 f o r  fla:>s r e t r a c t e d  ;rnd i n  f i g u r e  27 

These curves weTe determined 1 - 0  
' f o r  f l a p s  deflectGd 45  . 

f r o n  ~~tccl?iIiR-.I;".or.ier?t neasurenents a t  zer'o e l eva to r  hinge- 

nornent c o e f f i c i m t .  Figure 26 i n d i c a t e s  t h a t  wL$h t he  

elevator fi-eely f 'loatiiig and w i t h  the  f l a p s  r e t r a c t e d ,  t he  

aLrplane w i l l  be lcngitixdina!.l;y s t a b l e  a t  angles of attack 

below 11.20 (cL = 0.86)  and unstable RL kiigiler angles o f  

a t t a c k  . 'Xth f l a p s  d e f l e c t s d  45 ( f i c .  27) t h o  s lope of 

the- pitch:ing-nionicnt curvs i n d i c a t e s  p o s i t i v e  s t a5 i l i t ; r  a t  

angles of a t t a c k  below 10.2' and n e u t r a l  s t a b i l i t y  z t  

0 

higher  angles cf a t t ack .  Sccause of  t h e  tendency o f  

I t h e  elevatoil  t o  ?loat nose down with r e spec t  t o  the  wind 

d i r e c t i o n ,  the slope of the :>itching-moment curve aga ins t  

angle of a t t a c k  i s  s1il;htlg more negat ive wtth t h e  e l e v a t o r  

f 'me than with the  elovato:? i-emved. The sfope of t he  

noment curve dCm/da xas  - 0 . 0 0 ~ 3  a t  err, = 0 silk f l a p s  ' 

raetracted and was -0.0106 with the f l a p s  de f l ec t ed  & 5 O .  

Curves of' e l eva to r  hinge-moment c o e f f i c i e n t  aga ins t  

angle of a t t m k  have bcen p l o t t e d  f o r  Che t r i m  conditiorr 

w i t h  s t i c k  f i x e d  by der;erininj.ng the  hinge ;;loments corre-  

sponding t o  the e l eva to r  a x l e s  for t r i m  a t  var ious angles 
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of a?t,trsk ( z e r o  tnb deflection) and m e  shovn i n  figures 28 

and 23. Examinhtior. of tl-ie da t a  r evea l s  t ha t  t h e  d i rec t l . cn  

of the  fo rces  cn the s t i c k  i s s in i lw  t o  the  d i r e c t i o n  ol' t he  

s t i c k  forace:: on o conventional,  s t a b l e  a i rp l ane  F lap  de- 

f lect!on increased bhe s lope  of thc curve of e l e v a t o r  hiiire- 

moment c o e f f i c j  crit Rgainst e l e v a t o r  d e f l e c t i o n  f o r  the s t i c k -  

fixed t r in  c o n d i t i o n ,  

The effect;  of -Lab d c f l e c t l o n  on e l e v a t o r  hinge monents 

f o r  vp..rious aiiqular d e f l e c t i o n s  cf the e l e v a t o r  i s  shown i n  

f i 5 u r e  317 f o r  an a:;sle o f  a t t a c k  o f  -0.6'. 

dCll,\?BeT 

cf s levabor  aiif;Les tc:atsd.  he value o r  d ~ i , , / d G ~ ~  aas 

about -3.0085 at Z S ~ O  el=.,v::tor hifizo moment. 

Tho v a r i a t i o n  o f  

w i t h  e l e m t o r  deflection was sixall f o r  the rnz?g:e 

3rac of Gun Blast Tubes and E leva to r  Salanc:2 Units 

The e f f e c t s  o r  the gun blast tubes on tha  a i r p l a n e  l i f t  

and C ~ a g  c o e f f i c i e n t s  a r c  ~ h o m  i n  figure 31. The minimum 

dray c o e f f i c i e n t  0.t the abpplaqe wit l i  a l l  t he  p n  b l a s t  tubes 

sealec? was o ,021it. >io q p r e c i n b l e  change of  miniixm drng 

cooff ' iclcnt mas rieasured .&en the  53.ast tirbes ::ere unsealed 

o r  vLrliSn R f a i r h g  -,vas installed over  t he  iintcl.1 gun b l a s t  tubes 

of Liinirilm drag c o e f f i c i e n t  due t o  the wiclitior, of the  two 
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e x t e r n a l  e l eva to r  balance u n i t s .  shown in Tigure 4 was O.OOO7i 
This r e s u l t  appears t o  be h i g h e r ' t h a n  would be expected for 

this  t y2e  of balsnce i n s t a l l a t i o n .  

Aerodynarnic C h a r a c t e r i s t i c s  of t he  Airplane 

The v a r i a t i o n s  of  lift, drag, and pitching-moment 

c o e f f i c i e n t s  w i t h  angle of a t t a s k  f o r  t h e  a i r p l a n e  with the  

e l eva to r  removed and a t tached  a r e  shown i n  f igu re  33. w i t h  

f l a p s  r e t r a c t e d  and i n  f igu re  34 with f l a p s  d e f l e c t e d  45'. 
The maximain l if t  coe f f i c i en t  o f  t he  u n t r i m e d  model w i t h  Bhe 

f laps  r e t r a c t e d  was 1.075, which increased t o  1,20 when the  

f la2s  were def lec ted  4.5'. 
of  a t t a c k  of , 1 6 O  with f l a p s  r e t r a c t e d  and a t  &a w i t h  flaps 

d e f l e c t e d  45'. 

The s t a l l  occurred a t  an angle 

Tuft  observat ions o f  the  s t a l l  c h a r a c t e r i s t i c s  of t he  

wing a r e  shown in f i g u r e s  3 5  t o  38 a t  four angles of a t t a c k  

(a 

@or t h e  four angles  of a t t a c k  t h e  f low a t  t h e . t r * a i l i n g  edge 

of the wfng was outboard toward t h e  wing t i p s  and p a r a l l e l  

t o  t h e  t r a i l i n g  edge of t h e  wing. 

fuse lage  junc ture  WES steady u n t i l  t he  stall of  the e n t i r e  

wing occurred. 

0 8.5 , 13.2', L5.Lo, ane 17.3O) w i t h  f l a p s  r e t r a c t e d ,  

The flow a t  the  wing- 

Wing stall occurred f i r s t  a t  the wing t i p s  

a t  an angle o f  a t t a c k  of 15.1° and 2rogressed inboard w i t h  

i n c r e a s i n g  angle  of a t t a c k  such t h a t  a t  an angle  o f  a t t a c k  

o f  17.3O the wing was almost completely s t a l l e d .  
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Scale  Ef fec t  on L i f t  and Drag 

The effclect of Reynolds nunber on t h s  l i f t  and the  drag 

of the a i rp l ane  i s  shown i n  f i g u r e  39. There w a s  no appre- 

c i a b l e  change i n  l i f t  c o e f f i c i e n t  f o r  t h e  range of Reynolds 

numbers t e s t e d ;  the  drag decreased, however, w i th  i n c r e a s i n g  

Reynolds number. A t  a Reynolds nunber of  4,320,000 t he  

miniinum d rag  c o e f f i c i e n t  w a s  0.0208 compared w i t h  a value of 

0.~216 a t  8.' Reynolds number of 3,220,000. 

S L W a R Y  O F  RESULTS 

1. The XP-55 a i rp l ane  was l o n g i t u d i n a l l y  uns tab le  i n  

the prope ller-removed i t i o n  wit r 

the s t i c k  f r e e  and the  landing flaps r e t r a c t e d ,  tkie a i r p l a n e  . 

was l ong i tud ina l ly  s t a b l e  a t  angles  of a t t a c k  below 11.2' and 

unstable  a t  higher angles o f  a t t z c k .  

2. Deflec t ing  the  f l a p s  45' decreased t h e  i n s t a b i l i t y  

w i t h  s t i c k  f ixed  and . increased t h e  s t a b i l i t y  with.  s t i c k  f r e e .  

'3,. The e l eva to r  e f f ec t iveness  changed very l i t t l e  w i t h  

angle of a t t a c k  ar f l a p  d e f l e c t i o n ,  A value o f  dCdd6e 

of about 0.0090 w a s  measured. 

. 4. The r a t e  of change of  e l e v a t o r  hinge-moment c o e f f i c i e n t  

w i t h  e l eva to r  d e f l e c t i o n  a t  ze ro  angle  of  a t t a c k  was about 

-O,OO& per degree and t h e  r a t e  of change of e l eva to r  hinge- 

moment coe f f t c i en t  with angle  of a t t a c k  a t  z e r o  e l e v a t o r  

d e f l e c t i o n  was about -0.0048 per 6.sgree. 



5. T%e change of  e l e v a t o r  fTfree-f ' loatfngl l  angle f o r  a 

given  change of migle of a tkzck :vas g r e a t e r  than un i ty ;  

n m e l g ,  the elevrliicr f l o a t s d  riese down wlth ilespcct t o  the 

wind d i r e c t i o n  3: p o s i t i v e  n 1 ~ ~ 1 2 s  of a t t a c k .  

o f . The r a t e  of clipr,ge of el-evator. hiqe-morncnt 

c o e f f i c i e n t  p e r  &&res chancy i n  e l e v a t o r  t2.b angle W ~ S  

about -0 "0035 

7. The inzroment o f  minim;m drag coef't ' icfent due to 

t h e  gim b l a s t  tubes was s m n l l .  
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. Figure 4.- The nose of the XP-55 model showing the gun blast 
tubes unsealed. 



Figure 5.- The balance units attached to the XP-55 elevator 



Figure 6.- The XP-55 elevator with balance units removed. 



Figure 7.- The hatch gun blast tubes in the faired condition. 
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